Preventable blindness has long been identified as a global public health problem. ' The presence of high rates of blindness in a community implies a significant loss of its productivity, not only because the blind often cannot be productively engaged, but also because others must care for them and generate the resources needed for their survival.
The International Eye Foundation (IEF) has assisted the Government of Kenya in developing preventive and therapeutic ophthalmic services since 1972, when an IEF ophthalmologist was posted to a rural provincial hospital as the government eye specialist. Kenya typifies the health manpower situation in many African nations, in that most of the medical facilities, manpower, and resources are concentrated in large cities, especially the capital city. There are only a few government ophthalmologists assigned to rural facilities, concentrating their efforts on the rural population. A pilot ocular survey among the rural Samburu people5 confirmed that most blindness in rural Kenya is either preventable or curable. For these reasons the underlying rural needs are better addressed by training clinical and surgical personnel who are not ophthalmologists to provide ophthalmic care, and by eye disease prevention programmes, rather than by the isolated clinical efforts of eye specialists.
Substantial funding from the United States Agency for International Development beginning in October 1976 made possible an IEF sponsored Kenya-wide Rural Blindness Prevention Project (KRBPP). 6 The objectives of this project were to strengthen and extend the capabilities of the established system of therapeutic rural eye care, and to divert the emphasis in rural eye care away from a purely therapeutic approach towards prevention of blindness through health education, screening, and treatment at the primary care level, and early referral of people in need of specialised care. To plan for these objectives it was necessary to define accurately the prevalence and causes ofblindness among rural Kenyans. impinge on eye disease, were selected to be surveyed. A series of population based eye disease surveys were conducted in eight rural districts of Kenya (Fig 1) . National estimates were inferred from these independent district samples by weighting methods described below.
The methodology used to draw the samples for these surveys has been described elsewhere.7 Briefly, within the district inhabited by a particular group to be surveyed meetings were held with regional and local officials to identify smaller administrative divisions that were typical of the group and the area. A random cluster sample was then drawn from these administrative divisions by means of a sampling frame based on tax lists, land adjudication records, or, in less settled areas, lists of heads of household assembled by local chiefs.
The 
METHODS OF ANALYSIS
Because ofthe great sensitivity ofestimates ofthe prevalence and causes of visual loss to the distribution ofage in a population, a standardisation procedure was carried out to minimise the effects of random differences in the age distribution of the eight regional survey samples. Each survey population was adjusted to the national population age distribution from the 1979 census by weighting age categories according to whether they were over-or undersampled relative to the standard. This procedure allows more appropriate regional comparisons and ensures that national estimates are less influenced by sampling differences.
Because the surveyed regions, and the locations within them, were not selected randomly, there is no unbiased procedure for estimating the true population prevalence of blindness or of other ocular conditions. Within each region, however, an assumption was made that the particular locations from which the sample was randomly drawn were representative of a broader population group, and that estimates of rates from the survey sample would apply to the underlying regional population within reasonable bounds of error. National estimates were computed by attributing to each regional survey a certain proportion of the national rural population, based on similarity in tribal composition, geography, and climate (Table I) . Observations within each survey were appropriately weighted so that the national estimates reported reflect these attributed proportions.
For the reasons mentioned, and also because the sample was drawn in clusters, there is no unbiased procedure for calculating sampling errors or confidence intervals for the estimates. No standard errors are reported, though it would The prevalence of blindness and visual impairment by age and sex group is presented in Table  II . About 0 7% ofall rural Kenyans were blind in their better eye, and another 2'5% had vision which was substantially impaired. Females exceeded males by slight percentages in both these categories. As expected, the prevalence of visual loss showed a very strong relationship with age, increasing by approximately a factor of 5 in each 20-year age cohort. In the most severely affected group ofrural Kenyans, those over the age of 60, about 1 in 12 were blind, and another 28% suffered from visual impairment. Females had a notably higher prevalence of visual loss over the age of 40, and especially in the 40 to 59 year cohort, where total prevalence was nearly double that of males (10-3% vs 5'6%).
There was a fair degree of consistency in the prevalence of impairment and blindness across all the regions surveyed (Table III) , with three exceptions. In the two surveys of pastoral groups, among the Masai in Kajiado and among the Pokot and Njemps in Baringo (not separated in Table III from the non-pastoral groups in Baringo) a markedly higher total prevalence of visual loss was found. However, the highest prevalence of blindness was found in Meru, among a settled agricultural group.
REASONS FOR VISUAL LOSS
Cataract was the major cause ofblindness in rural Kenya, with a prevalence of 2 5 per 1000, accounting for 36% of all blindness (Fig 2) . Following cataract in prevalence were trachoma (1 3/1000), glaucoma (0'6/1000), macular degeneration (0'5/1000), and severe refractive errors or amblyopia (0 4/1000). Blindness health education, it is also useful to examine the prevalence of sight affecting conditions in either eye (Fig 4) . From this perspective cataract is again the major cause of visual loss. Its prevalence as a blinding condition more than doubles (6 0/ 1000), since many people have at least one eye with a dense cataract even if the other still retained better sight. Trauma, which is most often monocular, assumes a position as the second most prevalent blinding condition (4 3/ 1000). It is followed in importance by corneal scar due to non-trachomatous infections (3 5/ 1000) and trachoma (2-9/1000). Phthisis and staphyloma of unknown aetiology (1-7/1000), which are also most often monocular, are nearly equal in prevalence to blinding refractive problems (1 8/1000). It is not surprising that cataract was the leading cause ofvisual impairment and blindness in rural Kenya. The WHO reports that it is the leading cause of blindness worldwide,3 despite the fact that it is no longer a leading cause in industrialised nations. Given the primacy of cataract as a cause of visual loss, it is readily seen that the major thrust ofany blindness prevention programme in an environment like Kenya should be directed at cataract. Because the supply of ophthalmologists in African countries is typically very limited, cataract programmes are often most productive when they rely on nonophthalmologists trained to perform simplified cataract extractions by a standardised surgical technique. '5 Trachoma was the second leading cause of blindness overall in rural Kenya, but the prevalence of both current inflammation and blinding sequelae varied widely among the survey areas. A variety of factors may be responsible for this variability, yet it is impossible to separate their independent effects because of their tendency to vary together in the areas studied.
High in importance in the natural history of blindness from trachoma would certainly be access to adequate supplies of water, since the disease is easily controlled with adequate personal hygiene. People surveyed who live in arid areas of rural Kenya -the Masai in Kajiado and the Pokot and Njemps in Baringo -tended to have a higher prevalence of trachoma in all its manifestations. However, the first two tribes, and to a certain extent the third, also rely on the herding of livestock for economic livelihood and live in quite close proximity to their animals. They are therefore exposed to an additional risk factor, the persistent eye seeking flies which have been implicated in the spread of the disease.
Visual loss due to trachoma occurred with highest prevalence not among these arid area groups, however, but among the Meru. 
